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ays tarn for movitog sheet material 

Th© invention relates to method and' apparatus for transferring 
and positioning sheet material, = as well as ; a container 
itianuf actufed fxozn sheet -material. 

Prior art comprises blow-thermbf onriing machines in which sh^et 
material is unwound from a- single reel, ox frbia a pair . of 
reels, placed side by side^ and is indexed through at least 
one pre'-heating station, at least one. sealing station and at 
least one forming station- 

In the at least one pre-haating station the sheet material is 
advanced between hearing plates whibh increase! the temperature 
of trie -rsheet-- inaterial . substantially \&p to the 'softening 
temperature and prepare the sheet material tO' thermof orming; 
In the at: least one sealing station sealing mould elements 
join together o^>posing strip portions of sheet material ' along 
outlineis of at least one row of container preforms / that in 
each container preform opehiilgs are formed through which a 
forming fluid is injectable; in the at least . one forming 
station the fojrmiftg fluid is, injected into the container 
preforms through the above mentioned openings and expand the 
container preforms into hollows of at Isar one forming mouldy 
so that rows of preforms are turned into respective rows of 
containers. 

The sheet material is indexed thtough the above :mentioned 
stations by a first moving clamp disposed downstream of the at 
least one forming "staticft and 'a safcond moving clamp disposed 
upstream of the at least one pre-fieating statioh, the first 
moving clamp and the secorid moving clamp being mechanically 
coupled by a set of ' levers' to a main driving- shaft of the 
machine. 

This implies firstly a disadvantage consisting in rhat, 
designing and manufacturing of : the set of levers is 
complicated; furthermore, it is. very difficult: to imodify their 
specific perfoartuances in use, which could toe required for 
Operational needs. 

Termoformed containers formed, hy means of such machines 
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geneirally bear printed regions comprising wo:*dirige and/or 
Images (for example for advert isexaents or adbrning) ' whioh are 
pre-printed on the reels and thus the sheet material has to; be 
intdexed of accurate steps, in sUch a way as the above- 
mentioned printed regions are centered with respect to the at 
leat one sealing mould and. the at least one forming mould* 
Therefore, the above meritidned sets of lever:s show a further 
disadvantage consisting in that, it is difficult to vary the 
indexing step of the sheet 'mateirial': in effect:. In order to do 
so, it is necessary to act on mechanical elements of the sers 
of levers, with a remarkable Waste of time and; the needi for 
qualified -and-oxport personel.' ! * ■ • 

It is still more difficult, to correct the indexing step- in 
order to subject the sheet rtiaterial, in the section c&mprijsed 
between the first and the* second clamp* to" 'a pite-idetermihed 
elongation for an amount such to adapt the printing step 
between two rows of consecutive marks to the advancing step of 
the material through the above described stations • In effect, 
in order to adapt the printing step to the indesiing step, the 
second clamp are stopped against a fixed stop. Therefore a 
different adjustment can be carried out. only by physicaaiy 
moving the fixed stop to a differerit position, . which involves 
remarkable expenses and long prepa.ai:ing tim^s- 
Furthermore^ the blov-^thermoforining machines as above 
illustrated allow the positioning of only one side of the 
containers, which strongly r=estricts. thie aesthetic 
pleasantness of the container;^ and constitutes; a remarkable 
obstacle to the' diffusion of such containers on the market « 
An object of the invention is to improve ,the systems for 
positioning of sheet material in blov-thermo'forming machines- 
Another object of the invention is to allow the advancing step 
to be adjusted in a faster and easier manner. 
A further object is to simplify ad j ustment : of • the clamp in 
order to adapt the advancing step of the she^t material to the 
printing step. 

According to a first aspect of ' the inventibn, there is 
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provided apparatus, comprij^lng flrkt claxnp inearis for inde^elng 
sheet material through forming inealns of said sheet material, 
further clamp means for indexing said sheet, material toward 
said first clamp means substantially synchronously with said 
first clamp me^ns^ characterized = in that 6aid first clamp 
means and/or said further clamp means are coupled to non- 
mechanical control means. • : 

Advantageously, said non-mechanical control means comprises 
electronic control means. 

Owing to this aspect, of the invention,, there is no need ton 
jrtechanical coupling' bet^weeh the first clamp means and the 
further -clamp....means • 

This greatly simplify mjanuf acturing of the • miachine \ and 
adjustment of the- stroke 6£ the first and/or iu3fther clamp 
means i 

According to a second aspect of the invention, there ; is 
provided apparatus, comprising first clamp means: downstream' of 
forming means for indexing first sheet materi&l and second 
sheet material joined together by i said forming tmeanS/ second 
clamp means upstream- of said forming means for indexing said 
first sheet material toward said first \ clamp means 
substantially synchronously with, said first .clamp means^ 
characterized in thst^ third clamp means are provided upstream 
of said forming means for indexing; said, second sheet material 
toward said first clamp means siibstantially synchronously with 
said first clamp means. 

Thus, printed regionis earn be centered on both sides of the 
container. 

Owning to these aspects of. the invention, adju-stment of the 
indexing step of sheet material through a biow-thermoforming 
machine i$ remarkably easier because complex mechanical 
connections of the clamps arT© avoided. 

According to a: third aspect of the invention, there is 
provided a container, coirg^rising first and secbnd wall means 
joined together along .a peripheral seal and- defining an 
internal cavity, characterized in Ithat, regions' of. said wall 



4 , 

means extend over pre-deterrained positions of s-aid' first and 
second wall means • 

According to a fourth , aspect of the inv^ntiort, there is 
provided a method, comprising indexing sheet : material through 
.forming means of said' 'sheet material, characterized by 
controlling indexing, of first portions of said siheet material 
independently of second^portions ^f^said" sh^et ISat efial . - , - - — 
From the first and second pbrtic^ns container | walls can be 
formed bearing printed regions. ^ 

ThuSr chermoformed containers can be manufactured having 
printed regions on both the first :and second wall means. ; 
The invention., will be better understooci and carried out with 
reference to 'the aeebmpainying -drawings, wfeich show- ' an 
indicative and non-restrictlv^ exaimple thereof,, wherein: 
Figure 1 is a partially a'eetibned, sketched side view of a 
blow-thermofonning tnachine; 

Figure 2 is- a section taken along "plane oif Figure li. 

Figure 3 is a section taken along plane lIl-III. of Figure 2; 
. Figure 4 is a section taken along iplane IV-IV of Figure 2; 

Figure 5 is an' enlarged and broken |view of an upper portion of 

the blow-thermq'forming machirte of Figure 1; 

Figure 6 is a front view of a container with an image printed 

on one of its faces;- 
. figure 7 is a front view of the container; of Figure 6 showing 

another image printed on the opposite face; 

Figure 8 is a sketched and broken section of the container of 
Figures 6 and 7 inside the/forming mould. 

As shown in Figure 1, a blow-thiermof orming machine 2 comprises 
a roel 4 of sheet material S and a further reel 8. Of further 
' sheet material 10, equal or differbnt from the sheet material 
6. The sheet material 6/ 10 is partially wound around a first 
idle roller 12, 12a, a tensioner roller 14,! i4a moviing into a 
curved slit 16, a second idle roller 18, ISa, third ajid fourth 
idle rollers 20,, 2Da, 22,. 22a placed in the upper region of 
the machine 2. 

At the exit from the fourth idl* rollers 22> 22a, the sheets 
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S/ 10 descend into the frottt part of th^ rrtachine towards pie-- 
hisating xtieans 24,, sealing ^A<&ans 26 and. forming means 28/ iat 
. the exit of which containers 32 are obtained- from the shelet 
hiaterial 6/ 10^ generally disposed ialong parallel r^wa, still 
joined together through non-theraiofbrmed portions of the sheer 
material .6/10. 

First clatt^ means 30- is provided downstream 6f' the forining 
means 28, comprising graisping nieans 34 diapbsed fcir -acting :on 
the non-thermo formed portions of the sheet material 6^ 10 so 
as to tighten thereon r or release them, the grasi>ing means 34 
being fixed to antt means 36 vertically moving as shown by 
arrow F ^nto...a vertical slit 3S of a front wail 40 of the 
machine 2. 

The arm 3S is coupled to a lead nut! 42 engaged onto a screw 44 
operated to rotate around itis longitudinal axis by an electric 
motor 46 electronically controlled; for example a c.c- motior 
with encoder. 

Through a suitable rotation of the- screw 44v the first claaip 
means 30 can be caused to descend krid lift aind in paxticur^r 
the first clamp means 30 grasps the; non-thermbfoimed portions 
of the sheet material lO when these are. in their upper 
position and release ; thexri, wh6n these are In their lowter 
position. 

The grasp means 34 is' controlled for' this purpose 
pneumatically. This allows to index downward the sheet 
material 10 as shown by arrow Fl. 

Cutting means 48 is provided downstream of the first clainp 
mesans 30 to separate the •r'oWs of containers 32* from the sheet 
material 6, 10 and direct fhem to the subsequent, filling and 
final closing unit 50 • 

Second clamp means 32 is provided between , xhe third . idle 
.rollers 20 > 20a; and the fourth idle rollers 22, 22a^ to 
interact with the sheet iftaterial 6 J 

Third clamp means 54 are provided below the second clamp meahs 

5:2 to interact with the further sheet material 1<). 

The second clamp means 52 amd the third clamp tmaiis 54 ate 



6 

provided with grasping means, • generally referred .to as 56 ^ 
similar to the grasping means 34. ; . 

The second clamp inearxs 52 is operated by a second electric 
motor 58, electronically cpntrdlled, through a second screw 60 
and a second lead nut 62, while the third clamp means 54 is 
actuated by a third electric motor 10*0 Electronically 
eontrblled through a third screw fffi and a third lasad nut 82, 
as it will be shown Haore itt detail in the foliowin^. 
The second clamp means S2. and: thd third clamp : means S4 are 
operated to reciprocate al6ng an hotisontal direction shown by 
arrow F3. 

As showrr i-n -Pi-gure 2, the sfecond elect ri-c motor .58 :is coupled 
to the second screw 60 through a joint 70 and- th6 second screw 
60 is supported' at its ends by walls 71, 74 through respective 
bearings 76, 7B. The second lead nut 62 is firtoly joined to a 
cros^-bar 8 0 connected at its first ends to a pair of rods 72 
engaged, to slide along their longitudinal axis into guide 
bodies 82 supported^ through- filing means 84, to a rear 
portion of the if ront wall 40.; The rods 72, at: their second 
ends are coupled to uprights 86 i-ntercohnected at their upper 
side by a bar SB carrying the grasping means 56. 
As shown in Figure 3, the guide bodies B2 slidably receive, 
below the rods 72, a pair of further rods 90 that extend 
between a further ci^oss^bar 91, firmly joined to the third 
lead nut 92, and further %^ertical rods 94, between which a 
further bar 95 extends carrying the grasping means 56 of the 
third claiftp means 54. 

Upstream of the second and third Clamp means 52, 54 further 
clamp means 57 is provided, similat to the grasping means 34, 
56, but supported to fixed cross-bar 97, 99. to interact 
separately with the sheet material' 6, 10. 

As shown in Figiare 4, the further cross-bar. 92 is fixed to a 
further lead nut 9S engaged on a third screw 9iB operated to 
rotate around its own longitudinal axis by a third 
electronically controlled ielectric^ motor lOO . 
In this manner it is possible to actuate the first clamp meiins 
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30i the second . clanip means 52 and the third clamp means 54 
independently frdm each other and it Is pafesible : to adjust 
their stroke according to the performances desired to be 
obtained simply by acting on the software parameters of the 
control system of the respective motors 4 6, '58, 64, 
The first electric motor detentiinei the advancing step of th^ 
sheet material 6, 10 throiigh pre-heating means 24, sealing 
means 26 and fotming means; 28,. 

The second and third electric motor 58, 64 control the 
adjustment of the printing step according to a 'sample signal 
marked on edge regions of the sheet material 6, 10 and 
detected^by detfector means 102i 102a. 

when the detector means 102, lD2a report that the marJc oa one 
or other of the strips of the sheet: material 6, 10 variss with 
respect to the theoretic position, they send- a signal to the 
controlling means of the second and/or the third electric 
motor 58, 64 in order to produce a icorresponding' variation- of 
its stroJce along the desired direction • 

It is also possible to provide a traditional inechanical 
actuation for the first clamp means 30, for which the 
adjustment of the stroke is relatively less frequent. 
Furthenciore# when only the adjustrtent of the positioning of 
the sheet material 5, or 6 is r.oquiredjr it is possible to use 
only the second clamp meSns 52,; or only the third clamp means 
54 respectively/ in combination with the first clarhp means 30 
As shown in Figures 6 to 8^ a container 32 formed by the 
machine 2 shows an image 10-4 printed on a first wall- 106 so as 
to occupy an embossed portion 1Q8 of ,the : sarh© face; the 
container 32 has another ijftage 110 printed on a second wall 
112 opposed to the first wall 10 6 so- as to occupy another 
embossed portion 114 of th6 second Iwall 112. 
The first wall 106 is opposed to the second wiall 112' ^o &s the 
two faces 106 and 112 cars be foirmed by respective parts shown 
With 116 and 118 respectively of a forming mould 120 comprised 
in the forming means 2B. ' '; 

The walls 106^ 112 of the container. 32 are joined together by 
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a peripheral seal' 130 and ar.e concave so -ae to .define .an 
internal cavity 132 of ^ the container • 

The mould parts 116 and .118 sh6ws respective hollows 122, 124 
to form the container 32 and in particular th^ mould parrs 
106, 112 are provided with' recesses 126, 126 for forming the 
embossed parts 108, 114 of the conrainer 32 
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1. Apparatus, comprising first ciamp means -{30) for indexing 
sheet material {6, 10) thirbugh fotming mean^ {2A, 26, 28) of 
said sheet material IB, 10), further clamp mefeihs (52; 54) for 
indexing said sheet matbrial {6; 10) t6ward ;said first; clamp 
means (303 substantially synchronously with s^id first clkmp 
means (30), characrerized in -chat, said first; clamp means (30) 
and/or said further clamp tfiaans (52; 54) are Cdiipled to n6n- 
mechanical control means. • . 

2- Apparatus . according . to claim 1^ wherein said non- 
mechanical control iaeans comprises! electronic cbrltrol mearis, 
3* Apparatus' According to claim ly or 2 wheabeiri said further 
clamp meazls (52; B4) comprises second clamp niea^is (52) . 

4 . Apparatus according to: any preceding claim, wherein said 
further clamp itieans (52:; 54)' further comprises third cl^p 
means (54) . 

5. Apparatus according td) any preceding claims,; wherein said 
first clamp means and/or said further clamp m^ans (30; 52; iA) 
is/are coupled to a respective electric motor (46; SB; 100) by 
position control maans :(42^ 44; 60, 62, 80, 72,. 86, 8S; SB, 
96, 91, 90, 94^. 95) - 

6. Apparatus according to claim. 5^ wherein said position 
control means (42^ 44; 60, (S2^ 80^ 72, 86, egi; : 98:, 96, 91, 90/ 
94, 95) comprises screw means {44; SO; 98) iengaged into 

•respective lead nut means (42; 62; :96) to- whicth support means 
(36; 72, 76, 88; 90, 94, 95) of respective gr&sping means (34;: 
56) is coupled k 

7. Apparatus according:' to any preceding claims and further 
comprising fixed grafeping means= (57) disposed upstream of said 
further clidmp ' xti^ans (52; 54). 

B. Apparatus /• coiitprlsing first clamp means downstream of 
forming . means for indexing first sheet material . and second 
sheet material joined together, toy 6aid forming nieatts, secohd 
clamp means upstream bf said forming means fior indexing said 
first sheet matetial . toward said first clamp meahs 
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subsrantially synchronously with: said first clamp meatis, 
characterised in thatir third clamp imeans are :t>rovided upstream 
of said forming ftiaahs; if or indexing said second sheet material 
toward said first clamp means substantially synchronously with 
said first clamp means. 

9, Apparatus according to claim 8^ wherein said first clamp 
means and/or said second clamp meains and/or said third clamp 
means is coupled to non-^mechanical control means* 

10, Apparatus according to claim 9, wherein :said non- 
mechanical control means cdinprlsBS; elSqtrpnlc cntrbl means. 

11. Apparatus according to anyone: of claims ; 8 to 10, whertein 
said first clamp mean^ and/or s:aid second clamp means and/or 
said third clamp means is/are coupled to a rfesp^ctive electric 
motor (46; 58; 100) by position control meani C4i, 44; 60, 62, 
80r 72, 86, 8B; 98, 9S, 91, 90, 94;, 95) • : 

12. Apparatus according to claim '11, wherein, said position 
control means {42, 44; 60, 62, BO, 72, 86, 88) 98, 96, 91, 90, 
S4, 95) comprises screw itteans (44; 60; 98) : engaged ihto 
respective lead nut means {42; S2; 96) to. which support means 
£36; 72, 7S, 99; 90, 94., 95) of respective grasping means £34; 
56) is coupled.' 

13- Apparatus according to anyone of claims ;8 to 12 arid 
further comprising fiked grksping mfeans (57) disposed upstrfeara 
at aaid further clamp means (52; 54)- 

14. Container^ . comprising first' and second wall means 
connected . to eieh other along a jperipheral. seal . {130) ^nd 
di&fining an internal cavity (132), characterized In t^at 
regions of said t^all means extend over psre-determihed 
poeitione of said first and second; wall meahS. 
15 • Container according to claim 15, wherein said first ^nd 
second wall mefehs (106, 112) are oi>posed to one • another. 
16. Container according to claim 14 f or 15^ wherein at leist 
one of said regions (104; 110) is positioned oii a corrugation 
(108; 114) of said wall keahs. 

17* Container according to claim IS, wherein saiid corrugation 
(108, 114) comprises an einbossment ; 
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16. Method, comprising indexing sheet thatajriai through 
forming means of said sheet material^ Character iied by 
controlling indexing of fiist portions of said she^t material 
independently of second portions of said sheet material. 
19. Method according to claim 18, and further comprising 
forming container walls- from said first pdrtions' and said 
second portions. 
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DECLARATION FOR PATENT APPLICATION 

As a below-named inventor, I h^eby declare that: 

My reddence, post ofiBce address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventors (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter whidi 
is claimed and for which a patent is sou^t on the invention entitled SYSTEM FOR 
MOVING SH EET MATERIA, the specification of which 

is attached hereto* 

was filed on 



as Application Serial No. 
and was amended 



I hereby state that we have reviewed and understand the contrats of the above-identified 
specification, including the claims, as amraded by any amendments referred to above, 

I acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Title 37, Code of Federal Regulations, §1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application(s) for patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed: 



Prior Foreign Application(s^ 



Priority Claimed 



PCT/EP00/Q6340 



SJTJLY2QQQ 



Number 
MO99A000146 


Country 
ITALY 


Day/Monfli/year 
5 JULY 1999 


(Yes) 

YES 


(No) 


Number 


Coimtry 


Day/MontbA?'ear 


(Yes) 


(No) 


Number 


Country 


Day/Montfa/Year 


(Yes) 


(No) 


Number 


Country 


Day/Month/Year 


(Yes) 


(No) 



lofS 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, §112, 1 acknowledge the duty to disclose material information 
as defined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred between the 
filing date of the prior application and the national or PCT international filing date of this 
application; 



Application Ser. No, 



Filing Date 



Status 



Application Ser. No. 



Filing Date 



Status 



I further declare that I do not know and do not believe that the invention claimed in this 
application was ever known or used by others in this country before my invention thereof, or 
patented or described in any printed publication in my coimtry before my invention thereof, 
or more than one year prior to this application or any prior U.S. application above identified 
in which said invention may have been disclosed, or in public use or on sale in the United 
States of America for more than one year prior to this application or any prior U.S. 
application above identified in which said invention may have been disclosed. 

POWER OF ATTORNEY 



And I hereby appoint as my attorneys with fixU power of substitution to prosecute this 
application and to transact all business in the United States Patent and Trademark Office 
connected therewith the following individual members and/or associates and/or counsel of the 
firm of 

i REISING, ETHINGTON, BARNES, KISSELLE, 

/ LEARMAN & McCULLOCH, RC. 

/ P.O. Box 4390 

{ Troy, Michigan 48099-4390 



Phone: (248)689-3500^ 
Fax: (248) 689-4071 



to which address please send all correspondence concerning this application: 



Attorney 



Reg. No, 



Attorney 



Reg. No. 



Edward J. Biskup 
David A. Bums 
Robert C. Collins 
Paul J. Ethington 
Robert L. Farris 
Francis J. Fodale 
William H. Francis 
William H. Griffith 
Andrew M. Grove 
George A. Grove 
Eric T. Jones 
Kevin S. MacKenzie 



46,238' 
27,430 
JJJ39 



25,11 2 
20,824 



25,335 




23,023 
40,037 



John K. McCulloch 
John P, Moran 
Steven L. Permut 
Robert J. Sayfie 
Matthew J, Schmidt 
William J. Schramm 
Robert L. Steams 
James D. Stevens 
William J. Waugaman 
Charles R, White 
John F. Learman 



28388_ 
43.904 

20,494 
^^7^059 
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I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, und^ Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the vaUdity of the 
application or any patent issued thereon. 



Full name of fixst joint mveator 
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Date 

Residence 
Citizenship 
Post Office Address 
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Full name of second joint invents 

Inventor's Signature 

Date 

Residrace 
- Citizenship 
Post OfBce Address 



Uessandro 



/First 



Middle 



BianclfiBd 



Last 



^ognento^^talv 
Ita^ 



1 \A 



Vii.deiTraeri.S4 



T-41010CoimeBto. Italy 



y>ir;randa 



First 



Middle 



Last 




Marrh ?«. ?002 



United States of America 



434^ PejiuRivage 



T.iitz. Florida 33549 



Full name of third joint inventor 

Inventor's Signature 

Date 

Residence 
Citiz^iship 
Post OfSce Address 



First 


Middle 


Last 





Fidl name of fourth joint inventor 

Inventor's Signature 

Date 

Residence 
Citizaoship 
Post OfEice Address 



First 


Middle 


Last 
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